Background In previous studies, it has been demonstrated that high parental expressed emotion (EE) is predictive of depressive, aggressive and delinquency symptoms of adolescents. Two issues have received much less prominence in EE research, these being studies of adolescent perceived EE and the measurement of the EE as a dynamic, developmental construct. This 4-year, three-wave, longitudinal study of perceived EE of adolescents from the general community examines if adolescent perceived EE measured with the traditional, one-measurement EE approach as well as adolescent perceived EE measured with a repeated measured, dynamic EE approach can predict adolescent depressive, aggressive and delinquency symptoms. Methods Dutch adolescents (N = 285; 51% girls; M = 13 years) from the general community were prospectively studied annually for 4 years. At all waves, the adolescents completed the Level of Expressed Emotion (LEE) questionnaire and at the final wave also completed self-rated measures of depressive, aggressive and delinquent symptoms. Growth models were used to predict adolescent symptoms from adolescent perceived EE. Results Growth models significantly predicted adolescent depressive, aggressive and delinquency symptoms from adolescent perceived EE. Conclusions This study of the LEE demonstrates that developmental characteristics of EE are predictive of adolescents' symptoms. These findings hold implications for current EE intervention therapies and the conceptualization of EE.
Introduction
In previous studies, it has been demonstrated that high parental expressed emotion (EE) is predictive of psychopathological symptoms of children and adolescents. Three child and adolescent psychopathological symptoms categories that have received particular attention in EE studies are depressive, aggressive and delinquent psychopathological symptoms. In respect to depressive symptoms, it has been found that high parental EE is predictive of child and adolescent depressive symptoms [1] [2] [3] . High EE has also been predictive of child and adolescent aggressive and delinquent psychopathological symptoms [4] [5] [6] [7] [8] .
It should be noted that the large majority of these EE studies have been conducted on populations in which either the child or parent has been diagnosed with a clinical mental disorder. Far less attention has been given to the study of EE and its relationship to depressive, aggressive and delinquent symptoms in adolescents from the general community. Clearly, research of clinical populations is naturally important for the validation of a scale purported to measure clinical symptomology. However, in respect to adolescents, several researchers have suggested that the referral bias with adolescent clinical populations may limit generalizability and argue that prospective, community studies of adolescents may better characterize the course of adolescent disorders [9, 10] .
Furthermore, two other issues have also received much less prominence in EE research, these being studies of adolescent perceived EE and the measurement of the EE as a dynamic, developmental construct. In respect to the former, all of the above-mentioned studies of EE and child and adolescent depressive, aggressive and delinquent psychopathological symptoms have been conducted with either the semi-structured Camberwell Family Interview (CFI) or the shortened Five Minute Speech Sample interview. In respect to EE interviews, Lobban et al. [11] have noted, ''EE is a measure of the emotional climate within a relationship, although taken from the relatives' perspective.'' (p. 54). Therefore, a case can be made for studying the impact EE has on the recipient; in other words, the perceived EE. For example, while the few studies of the perception of EE of adult patients to their ''significant other'' (i.e., parent or partner) have found strong predictive relationships between perceived EE and adult psychopathology [12, 13] , almost no attention has been given to child and adolescent perceived EE (a notable exception is the adolescent perceived EE study by Hale et al. [14] ). This lack of study of adolescent perceived EE is curious since cognitive theories underlying EE research assume that both the parents' giving of EE as well as the adolescent's receiving of EE affects the individual's psychopathological symptoms. Hence, how EE is perceived would seemingly be just as an important component to the prediction of individual's psychopathological symptoms as the actual given EE.
The second outstanding issue, the measurement of the EE as a dynamic, developmental construct, has received little consideration. In many other fields of study of the effects of parental behaviors and attitudes on child and adolescent psychopathological symptoms, the measurement of parental behaviors and attitudes is conducted on several occasions to examine how dynamic changes in parental behaviors and attitudes predict child and adolescent psychopathological symptoms. Traditionally, CFI studies have measured EE at Time 1 and have predicted child and adolescent psychopathological symptoms at Time 2. It is quite conceivable that since CFI does not easily lend itself to repeated measurement that the CFI has been treated as a static entity, unchanging over time. Hence, while the CFI has predicted child and adolescent psychopathological symptoms, it has not been able to analyze the possible effects of the dynamics in these parental behaviors and attitudes.
Hence, in this three-wave longitudinal study of adolescent perceived EE, we will examine perceived EE of adolescents from the general community with both the traditional one-measurement EE approach as well as adolescent perceived EE with a repeated measured, dynamic EE approach to predict child and adolescent depressive, aggressive and delinquent psychopathological symptoms. Since a longitudinal study of adolescent perceived EE as a predictor of child and adolescent depressive, aggressive and delinquent psychopathological symptoms has not been previously conducted in adolescents from the general community, no specific hypotheses were formulated, and therefore, the data were analyzed in an exploratory manner. However, it would seem to be the case that the knowledge yielded from both approaches, conducted in one-andthe-same design, will help further our knowledge of the predictive capacity of the EE construct, a primary aim of EE research [15] .
Methods

Subjects
In 2002, 308 Dutch secondary school adolescent respondents participated in the first wave of this three-wave study. The data for the second and third waves were collected 2 and 3 years after the first wave, in 2004 and 2005. These students came from various Dutch (junior) high schools in the Utrecht province of The Netherlands. The participating adolescents in this study of EE are a randomly selected sub-sample of a larger, ongoing research study of Dutch adolescent students and their families. Of the initial 308 students, 23 (7%) students turned in completely blank questionnaires of one or more of the research variables at one or more researched waves, hence they were excluded from further analyses. The excluded 23 students did not significantly differ from the researched group (285 students) in terms of age, gender or family composition. In waves 1, 2, and 3, the number of participants was 308, 297, and 285, respectively.
The adolescent population was comprised of 139 (49%) boys and 146 (51%) girls. The age of the students at the first moment of measurement ranged from 12 to 15 (M = 13.3; SD = 0.51); the large majority were 13 years of age (67%). Of the 285 students, 279 (98%) came from two parent families.
Procedure
The adolescents that participated in this study filled in the EE questionnaire for the first and second waves of the study and the EE, Depression, Aggression and Delinquency questionnaires in the third wave of the study, at home, under the supervision of a research assistant. Before the study, both adolescents and their parents received written information. If the adolescent elected to participate, the parents were then required to provide written informed consent; less than 1% elected not to participate. The research assistant then called the home phone number of the adolescent (which was requested on the consent form) and made an appointment with the adolescent when the assistant could come to their home to present the questionnaires. Verbal instructions were given just prior to the testing to compliment the written instructions printed above each questionnaire. Other research assistants conducted the data entry to ensure that the data remained anonymous.
Measures
Adolescent perceived expressed emotion
This study employed the 38-item revised version of the Level of Expressed Emotion (LEE) questionnaire, which takes approximately 5 min to complete. In a factor analytic study by Gerlsma et al. [16] , the original 60-item LEE questionnaire [17] , designed for adult subjects, was reduced to a 33-item questionnaire with three scales: perceived lack of emotional support (19-items), perceived intrusiveness (7-items) and perceived irritation (7-items). Each item is scored on a scale from 1 to 4 (1 untrue; 2 somewhat untrue; 3 somewhat true; 4 true). The factor structure of this 33-item revised LEE was confirmed in an independent confirmatory factor analysis by Startup [18] . In a study by Gerlsma and Hale [12] , a fourth scale was added: perceived criticism (5-items). The perceived criticism scale and the newly revised 38-item LEE were shown to have good psychometric properties [12] .
In a recent study by Hale et al. [14] , confirmatory factor analyses demonstrated that the four factor structure of the 38-item revised version of the LEE applied to adolescents in the same way it has previously been shown to apply to adults [12, 16, 18] . Additionally, the internal consistencies of the scales were good and all the inter-correlations between the scales were significant. Furthermore, the factors were significantly correlated to adolescent depressive and anxiety symptom score dimensions.
In addition to these four scales, a new (fifth) scale was also included in this study, entitled perceived constructive criticism (8-items). While the CFI measures the number of positive comments the family member expresses about the patient, little is known about the influence of the number of positive comments dimension and this measure has been largely ignored [19] . This scale, written by the first author, was constructed to reflect the EE-positive comments scale (and, to a lesser extent, the EE warmth scale) as well as to fit within the questions posed by the revised 38-item version of the LEE. The questions of these eight items are ''My parents teach me new things with their critical remarks''; ''My parents give me helpful suggestions''; ''My parents give me criticism without attacking me''; ''My parents tell me what they think of me in a respectful manner''; ''My parents' criticism of me is constructive''; ''My parents let me know they are interested in me with their remarks''; ''My parents give me criticism that I find valuable''; ''My parents build my self-confidence with their remarks''.
This modified version of the LEE (both the items and the scale-scoring key) is available by request from the first author.
In 
Adolescent depression symptoms
The Children's Depression Inventory (CDI) is a widely utilized self-report questionnaire of depressive symptomology in children and adolescents for ages of 8-18 years [20] . The questionnaire is composed of 27 items that review the various depressive symptoms categories such as mood, vegetative, cognitive and psychomotor disturbances. The questionnaire is scored on a three-point scale ranging from ''not true'', ''a bit true'' to ''very true''. Two sample questions are ''I am sad the entire day'' and ''Nothing is fun anymore''. The CDI has strong internal consistency and validity in non-clinical populations [21] . In this study, Cronbach alpha for the CDI was 0.85.
Adolescent aggression behaviors
The adolescents' aggression was measured by the DirectIndirect Aggression Scale (DIAS) [22] . The direct aggression scale of the DIAS was used in this study. The questionnaire asks what the adolescent would do to a classmate when the adolescent was angry with the classmate. This is a measurement of how adolescents react to classmates when angry; hence, it is a situational measurement. However, it has been found that child and adolescent self-ratings of situational aggression is significantly correlated with that of similar peer-rated reports, leading to the idea that self-ratings of aggression can be used to measure general child and adolescent aggression [23] .
Reliability and construct validity have been shown to be strong [24, 25] . The questions were scored on a scale from 1 (''never'') to 4 (''always''). Two sample questions are ''If I am mad or upset with someone in my class…'' ''…I will call him (or her) names'' and ''…I will kick or hit him (or her)''. Cronbach's alpha for the direct aggression scale of the DIAS was 0.81.
Adolescent delinquency behaviors
The Adolescent Delinquency Behaviors questionnaire is a self-report questionnaire, which measures the frequency of several minor offences [26] . The use of self-report data is widespread in criminology, and it is a valid instrument when restricted to petty crime [27] . Adolescents were asked how many times they had committed 16 minor offences, such as being caught by the police for doing something, stealing a bike and deliberately damaging or breaking something in the street, in the past 12 months. The items were scored on a 4-point scale, ranging from 'never', 'once', 'two to three times' to 'four times or more'. Cronbach's alpha for the Adolescent Delinquency Behaviors questionnaire was 0.84.
Strategy of analysis
The strategy of analysis consisted of three different steps of structural equation modeling (Amos version 7.0 [28] ). The first, preliminary step was aimed at arriving at a fitting model describing the development of scores on the five subscales of the LEE, separately. Based on the results of this first step, the second step was made up of building a model in which parameters characterizing the development of LEE scores were represented as predictive of future problem behavior symptoms. In the third step, possible gender differences in the development of LEE scores and its relationships with problem behavior symptoms were further explored and tested.
Preliminary analyses: modeling growth of LEE scores
In this study, only three repeated measurement occasions were collected, which is insufficient for testing non-linear growth. In quadratic growth models, in addition to the intercept and slope, a third term, curvation, is included and several authors have pointed out that four or more measurement occasions are required to test quadratic growth models [29, 30] . Therefore, two kinds of linear models were tested (1) a monotone linear growth model, in which development is modeled as a straight line from moment 1 through moment 2 to moment 3; such a model is obtained by defining the factor loadings of the latent slope factor as linearly parameterized at the values of 0, 1 en 1.5 (corresponding with the time lags between occasion 1 and 2, and occasion 2 and 3), and (2) a non-monotone linear or unspecified growth model, in which development is modeled as two consecutive straight lines with different angles (i.e., one line from moment 1 to moment 2, and one line from moment 2 to moment 3); such a model is obtained by freely estimating the third factor loading of the slope factor. This represents the only possible approach of modeling non-linear growth when just three moments of measurements are available [31] . In both these models, the residual error variances were constrained to be equal for similar LEE scores at different occasions.
Although the monotone linear model sufficiently fitted the development in scores on the LEE subscales Irritability, Criticism and Constructive Criticism, the non-monotone model had an equally good fit. Additionally, the nonmonotone model demonstrated a significantly better fit for the development in scores on the remaining LEE subscales emotional support and intrusiveness. For reasons of clarity, identical models were finally used for describing the development of scores on the different subscales of the LEE. Therefore, the third factor loading of the slope factor was freely estimated in all of the models.
Prediction of problem behavior symptoms by the non-monotone linear model of the LEE scales Figure 1 depicts the non-monotone linear model that was employed to analyze the effects of the growth characteristics of the LEE scores on future problem behavior symptoms. The upper part of this model represents the development of the three scale score measurements of a LEE scale, resulting in the latent growth parameters of intercept and slope. The lower part depicts the effects the intercept and slope growth characteristics have on the adolescents' problem behavior symptoms (i.e., depression, direct aggression and delinquency at time 3). In this model, the residual error variances (E1-E3) are constrained to be equal across occasions, the third slope factor loading (SL3) is freely estimated, the intercept and slope-as exogenous variables-are assumed to be correlated (Intercept $ Slope), just as the residual variances of adjacent problem behavior symptoms (Depression $ Direct Aggression and Direct Aggression $ Delinquency).
Results
Model fit
In Table 1 , the ranges, means and standard deviations of the research variables are presented. On the basis of these results, the model as depicted in Fig. 1 was tested. Table 2 reports the fit statistics of this model, specified for each of the four LEE scales (Perceived Lack of Emotional Support, Perceived Intrusiveness, Perceived Irritation and Perceived Criticism) as well as the new LEE scale (Perceived Constructive Criticism). Several fit indexes are reported. A non-significant v 2 value implies that the model does not significantly deviate from the observed data. As this measure is highly sensitive to sample size, additional fit indexes are reported. The Comparative Fit Index (CF Index) indicates the proportion in the improvement of the model fit compared to the fit of a model assuming independence between the model variables. Values of 0.95 and higher reflect a good fit. The root mean square error of approximation (RMSEA) reflects the degree to which the model is considered to be incorrect in the population. The index is sensitive to model complexity in that it favors the more parsimonious models. Values \0.05 are indicative of a good fit, and values \0.08 (or 0.10) are accepted as reasonable (if accompanied by reasonable confidence intervals). The standardized root meansquared residual (SRMR) equals the standardized average covariance residual (i.e., the difference between model implied and observed covariances); values \0.05 are assumed to be indicative of a good fit.
Examining the values of the fit indexes reported in Table 2 reveals that the models generally showed a good fit except for the lack of emotional support scale, for which the findings are less clear-cut. However, when the CF Index and SRMR values are taken into consideration, the fit of this LEE scale model also seems acceptable.
Growth parameters of LEE scores
Mean intercept and slope values of the different LEE sub-scales are reported in Table 3 . Due to the parameterization of the slope factor loadings in the non-monotone growth model (Fig. 1) , the mean intercepts reflect the mean scores at time 1. The slope values are indicative of the direction and significance of the mean development from thereon.
It would appear from the results that the scores for Intrusiveness and Criticism remained relatively stable across measurement occasions (i.e., the mean slope values are not significantly deviant from zero). Mean scores for lack of emotional support, irritability and constructive criticism showed a significant increase over the years, adolescents perceived their parents as becoming less emotionally supportive, more irritable and, conversely, providing more positive criticism.
Effects of the growth characteristics of the LEE Table 4 reports for each scale of the LEE the regression coefficients associated with the effects intercept and slope values of the repeated LEE scores have on the levels of the scores measuring the adolescents' depression, direct aggression, and delinquency symptoms. Squared multiple correlations also are reported as an indication of the size of these effects. As expected, and irrespective of the specific scale, the intercept of the LEE scores predicted most all of the problem behavior symptoms. Perceived lack of emotional support, intrusiveness, irritability, and criticism positively predicted the prevalence of these behaviors. Perceived constructive criticism had the opposite effect. These effects were rather consistent, with only a few exceptions delivering non-significant but similar effects (i.e., lack of emotional support and depression, intrusiveness and direct aggression, and constructive criticism and depression). Additionally, the slopes of the repeated LEE scores that significantly deviated from zero consistently and strongly affected the adolescents' depressive symptoms, but no effects could be observed concerning the remaining child problems. An increase in irritability and lack of emotional support, just as a decrease in constructive criticism positively affected the adolescents' level of depressive behavior symptoms.
Sex differences
In a multiple group analysis, possible differences between boys and girls in parameter estimates (i.e., intercepts, slopes, regression weights, covariances and estimated means) were analyzed. As expected, the outcome variables all revealed significant differences in mean levels (ps \ 0.001). These differences varied from moderate (depression and delinquency) to large (direct aggression) with boys showing less depressive, more aggressive, and more delinquent behavior symptoms. Concerning the remaining model parameters, no sex differences could be observed, except for the estimated correlations between the residuals of the outcome variables. For boys, moderate correlations between the residuals of depressive and aggressive behavior symptoms were obtained, whereas these correlations were absent in girls. Moreover, the correlations between the residuals of direct aggression and delinquency were significantly stronger for boys than for girls (for boys, the values of correlation coefficients ranged from 0.31 to 0.35, and for girls from 0.14 to 0.23).
Discussion
In the study, it was demonstrated that the intercept scores of all four of the previously established LEE scales (Perceived Lack of Emotional Support, Intrusiveness, Irritability, and Criticism) as well as the new LEE scale (Perceived Constructive Criticism) predicted depressive, aggressive and delinquency behavior symptoms of adolescents from the general community. Furthermore, all the slope scores of the LEE scales that were significantly different from zero (i.e., which indicate growth; see Table 3 ) only affected adolescent depression symptoms (Table 4) . Finally, these effects did not differ between the adolescent boys and girls.
If the adolescent aggression and delinquency symptoms are operationalized as being primarily behavioral in nature and adolescent depressive symptoms as being primarily cognitive in nature, an interesting pattern occurs. When perceived EE is used as a one-time measure to predict adolescent problem behavior symptoms, it generally predicts both adolescent behavioral and cognitive problem behavior symptoms. In other words, adolescent behavioral and cognitive problem behavior symptoms seem to be reactions against a perceived high EE home environment. However, when perceived EE is operationalized as a developmental dynamic entity, it affects only adolescent cognitive problem behavior symptoms. It would, therefore, appear that the development of perceived EE affects the adolescent's thinking patterns, at least in respect to adolescent cognitive problem behavior symptoms. Taken together, not only does a one-time measure of perceived EE predict adolescent reactions (as has been found in previous studies), but the measurement of perceived EE as a dynamic entity demonstrates that it also affects adolescent thinking patterns. The latter finding is in agreement with previous research in which the development of depression cognitions have been shown to be particularly sensitive to the development of negative interpersonal interactions that act to reinforce these depression cognitions [32] .
Knowledge that EE is also a dynamic, developing entity that predicts adolescent depressive symptoms, may lead to future insights into EE clinical interventions. For example, it has been noted that EE research has been a strong impetus in the creation of both family therapies and hospital-staff interventions that focus on the role EE plays in interacting with persons with psychopathological problems [33, 34] . While some studies have demonstrated that high EE is related to the negative illness perceptions of caretakers toward their patients [11] , not all studies have been able to replicate these findings [35] . Therefore, EE measurements that allow for repeated measures of EE development, such as the LEE's measurement of perceived EE, might be an important addition to the instrument arsenal available to researchers of EE caretaker-patient relationships.
Furthermore, in a related note, it has been argued [36] that EE be included in the upcoming fifth revision of the Diagnostic and Statistical Manual of the Mental Disorder (DSM-V) since the EE construct might help to consolidate the Relational Problems sections of the present DSM-IV-TR [37] . It is suggested that clarity and codification of the DSM's Relational Problems section by means of EE might be of help to clinicians that employ family based interventions that focus on EE reduction [36] . If the predictive properties of EE are comprised of both a one-measure component and a dynamic, developmental component, then this not only will have importance on the theoretic underpinnings of psychotherapeutic interventions, but also on the conceptualization of the nature of psychopathological interactions as well.
In respect to the limitations of this study, it should be noted that the LEE was measured without a comparison to CFI measurements of EE. This limitation of questionnairebased measures of EE has been raised in several recent articles on the subject, while also raising the need for clinically useful and accessible CFI alternatives [15, 36] . Therefore, it is not possible to judge if the LEE findings of this study would be comparable to CFI measured EE. However, since LEE is a measure of perceived EE, there might be a difference between the provider's EE (as measured by the CFI) and the recipient's perceived EE (as measured by the LEE). Hence, in future studies it may be advisable to also measure the provider's perception of their EE with a modified version of the LEE questions to enable a direct comparison of LEE and CFI scores.
A second limitation of this study is that only the perceived EE of the adolescent was studied while the (provided) EE of the parents were not measured, as has been done in most previous studies of EE. However, a compelling reason to study adolescents' perceived EE is the suggestion that the subjective experience of being ''brought up'' more strongly influences adolescent development [38] and more strongly relates to adolescent adjustment and mental health than parents' reports of their upbringing behaviors [39] . While parental reports were not collected in this study, it is clear that the adolescents' perception of parental EE was clearly predictive of adolescent depressive, aggressive and delinquent psychopathological symptoms when measured in a traditional onemeasurement EE approach (as demonstrated by the intercept findings of the LEE scales). These findings agree with the results of previous child and adolescent EE studies and are suggestive of the utility of the LEE as an alternative measure of EE, specifically the LEE being a measure of perceived EE.
Our design focused on the relationships of both initial level and developmental changes of EE ratings with future child problem behavior symptoms. Another limitation of this study concerns the lack of repeated measurement of these problem behavior symptoms. The possible effects that child problems in turn might have on EE ratings are, therefore, ignored. At the same time, the lack of data regarding the level of problem behaviors at T1 and/or T2 makes it impossible to control for other factors affecting the baseline levels of these symptoms.
Despite of these limitations, the results of this study at least demonstrate that levels of child problems are not only consistently and significantly associated with initial levels of EE ratings, but also with specific characteristics of the development in EE ratings. This relationship of changes in the level of EE ratings with child problem behaviors is as consistent and significant as the relationship of initial levels of EE, though limited to the specific domain of depressive symptoms.
Finally, it should also be noted that while depressive, aggressive and delinquency problem behavior symptoms of adolescents from the general community were measured by questionnaires, it should be stated that such measures are not equivalent to the diagnosis of psychiatric disorders. Furthermore, this study only examined adolescents from the general population. Therefore, while these findings may reflect how adolescent perceived EE is related to emotional states, future study of perceived EE is needed to relate this to actual psychiatric disorders. However, in respect to adolescents, several researchers have suggested that the referral bias with adolescent clinical populations may limit generalizability and these researchers argue that prospective, community studies of adolescents may better characterize the course of adolescent disorders [9, 10] .
